ABSTRACT
structure, to measure thermal and dynamic structural characteristics, and to verify performance specification under all expected conditions. In particular, special consideration is being given to the rf far-field pattern measurements which should provide the ultimate characterization for the antenna performance (Fig. 2) . Several potential scenarios have been considered and the relative merits of each of them are shown in a qualitative manner in Fig. 3 . Among all these possibilities the application of the scenario shown in the last row appeared most feasible. The rf experiment is anticipated to be performed on a 20-meter offset reflector at L-band using the Remote Mini-Flyer, a NASA-developed reusable and retrievable spacecraft (a modified Spartan), as the carrier for an rf beacon. This beacon is used to illuminate the antenna in a similar fashion as one does in the ground-based far-field ranges using transmit illuminators. An artist's rendition of this space-based experiment is depicted in Fig. 4 . 
RF MEASUREMENT CONSIDERATIONS
In order to reduce the cost of the experiment, it has been anticipated that no gimbal mechanism will be used to accurately control the position of the antenna with respect to the illuminator. Instead, the relative motion of the Shuttle and free-flier in a controlled manner will be utilized to provide the angular range of interest. Depending on what the exact covered u-v space will be, several scenarios could be considered. The schematics of two possible measurement scenarios are shown in Figs. 5 and 6.
Since without any gimbal system it will be impractical to measure antenna patterns in specified 4 cuts, one may have to perform the measurement in a specified u-v angular range in a time period in which the antenna structure is not changed appreciably from an rf viewpoint. Fig. 5 shows the possibility of measuring very dense but nonuniformly measured data points from which the needed 4-cuts or contour patterns can be constructed. If it is proven that the possibility of measuring a very dense set of data may not be realistic, an alternate scheme should be available. This alternate scheme is depicted in Fig. 6 , which assumes that the measured amplitude and phase are obtained at relatively sparse anl: nonuniformly distributed u-v points. The question is, then, whether or not one can construct the 4-cuts from a set of nonuniformly distributed measured data points. The total system errors for amplitude measurement have been estimated to be less than 0.2 dB at -4 0 dB level relative to the boresight power level and the phase measurement error has been within k 5 degrees. The pointing accuracy has been estimated to be better than 20.1 degrees. The co-polar far-field patterns for 4 = 90 degrees are depicted in Fig. 11 . The solid curves are the standard azimuth cuts and the dashed curves are the reconstructed patterns using the nonuniform sampling technique. These patterns are constructed by utilizing the window concept as discussed in [1,2]. Note that asymmetric patterns have resulted even though a symmetric reflector was used. This is due to the feed and strut blockage effects. In the angular range of 216.8 degrees where the measured data are available, the comparison between the solid and dashed curves demonstrates close agreement. Note that even though no sampled point has been used at the boresight, the peak of the beam has been reconstructed very well. 
